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<RfifeienC6 Explaiiation> 

I Wduld like to give following explanations for a reference purpose by taking a web site in which the 
present invention is embodied, dotual real number data and a variable program as examples. 

There is a web site in which the present invention is embodied and it is CyberParts™ (Registered 
trademark of FUJITSU Ltd*) piwided by FUJITSU LW. This is an Original Equipment Manuftcwring 
(OEM) product of Technote Co., Ltd. 
/http://cvberpart9.fenics.orjD/^ 

I would like to explain the structure of drawing data (real number data and variable program) which is 
used in the web site as follows: 

Explanation of the data structure of CyberParts 

The data structure of CyberParts consists of real number data files and variable program files, and all of 
them take TXT file form* Real number data is read In flnom real number data files, and operated 
according to the variable program files. Then, the vector data of a drawing for a plan is created. The good point 
of this data stmcture is that in case where there Is one fomi part and it has a difference in many sizes, the vector data of 
the drawing can be automatically created by parametric method which becomes possible by storing parameter data which 
corresponds to each variable to real number data. It can be said that this is the best way to store mechanical parts data 
in a $)en^e of data size owing to the fact that it is parametric data and is also the best way to deliver data on the Web 
because it is TEXT data. 

This data structure is exactly the same structuze as **JIS Kikai fans*' soled by Design Automation Inc., which is an OEM 
product of Technote Co., Ltd, (The above is bundled to the CAD system, **CADPAC- of Design Automation Inc. 
please refer the following address) 

http:/Avww.da}.com/da'net/prQdticrs/cadpac/cadpacjis.shtml 

JIS Machine Parts was started to be sold in February 1998 and was publicly known before the patent 
application of the present invention was made. The present invention is the one which is organized to 
make parametric drawings possible to be used on the Internet by using the data structure of JIS Machine 
Parts, 
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L CyberPaits, Embodiment of Parts Searching Screen 



Fig 1 is m embodiment of parts searching screen of CyberParts. It is constituted of "Page Column'\ 
"Maker Column'\ "First Parts List". "Second Parts List", 'Third Parts List*\ and ^Fourth Parts List", If 
the user chose machine element in the Page Column, parts concerning machine elements are displayed in 
the following parts lists. In the same manner, if the user chose JIS Machine Parts, peaces of Information 
concerning JIS standardized parts are displayed in the following parts list If the user chose screw parts 
in First Parts List, a parts list concerning screw parts is displayed in Second Parts List, If the user chose 
bohs in Second Parts List, a parts list concerning bolts is displayed in Third Parts List. If the user chose 
hexagon head bolts in Third Parts List, a real number data file of hexagon head bohs is opened in Fourth 
P^rts List and partd type number which is stored in real number data file is displayed. 
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FUJITSU Ltd. 

CyberParts Parts Searching Screen 



The following is an explanation in case which a part is chosen in the order of Mechanical Elements - JIS 
Standardized Parts - Screw Parte - Bblte - Hexagon Head Bolts: 

The way to name data file is automatically decided in principle by following the criteria below: 
Page column is divided into 26 kinds of A - Z. 01 - 99 are assigned to Maker Column. 01 - 99 to Fist Parts List, 01 - 
99 to Second Parts List, and Ol —99 to Third Parts List In case or hexagon head bolts, B Is assigned lo Mechanical 
Parts in Page Column because it is in the second page. 01 is assigned to JIS Standardized Pars in Maker column 
because it is at leftmost. 01 is assigned to Screw Parts in First Parts List because it is at top. 02 is assigned to Boltfi in 
Second Parts List because it is at second. 01 is assigned to hexagon head bolts in Third Page List because it is at top. 
Therefore, the file name becomes B0101020L The extension of real nuniber data file is set as DT; therefore, B 
B010t020LDT become the file name of real number data file. The variable program file is divided into the extension 
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of PRO (fiom view), PRl (side view), PR2 (top viewX and PR3 (sectional view) according to the projection side, and it 
becomes B01020I .PRO. B01020LPRU B01020KPR2. B010201.PR3. Normaily, one part has one real number data file 
und four variable program files at mott The type numbers of parts which ara recorded in the real number data file, 
B0IO201.DT, are displayed in Fourth Parts List, The reason why the variable program files are recorded separately for 
each projection side is because it becomes hindrance if diere is other projection side in case that the user calls a part 
recorded in parts UhFary from CAD, and pasts it directly to working CAD drawbigs* 
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2. The Structure of Real Number Data File 



The vctd number data files of hexagon head bolts are TXT file. If you open B01010201.DT, you will see the first 
number in the first Hne 5" which means the number of variables. In between the next conunas, variables and amy 
numbers are written. The first variable is ^dl \ array number is * T after # and the foHowings are the same. *QIT after 
• shows the prqieotion side of drawings* 0 - front view* 2 « side view, 3 ^ upper view, and 4 = sectional view. ♦OU 
means that there m variable programs of front view, side view, and top view for the data of B01010201. When •?* 
appears in front of variables, that means 'User Input Variables' which are inputted by users. *?L\ which is seen below, 
is this variable, and the user can input the length of bolts in this case. Standardized lengths are written in the second 
and third lines so that the user can chose the length (See Fig2 and Fig3). This can be done by Inpuuing sundardiwd 
lengths in User Input Varmble beforehand. Thd first letters in the second line. Xmin' and *Lmax* designate the range of 
standardized lengths by variable. For example, in case of M6, Lmin^*?, Lmax»=70. Tlierefore, the standardized 
lengths are displayed in the range between 7 - 70. In case that the standardized lengths are not necessary, only 
Measurements Input Box is displayed . The real number data starts from the fourth line, and the type 
number of parts (M6) are written in the first row. Data is written irom the second row in the order that 
the variable stands in a line. TAB divides in between the pieces of data. The Correspondence between 
the actual array variables written in variable program file and data in case M6 is selected is as follows: 
Wl=dl#1=6 W15=d2#16=4.917 W2=P1#2=1 W3=H=4 W4=B#4=10 W5^5=11.5 H8=D#6=9.fl 
W7=R#7=0. 25 W8=?L#8= User's choice W9=St#9=18 W11=S2#11=:18 W12=S3#12=18 W14=Linin#14=7 
W13=|jnax#13=70 W10=k#10=1 



154l#l,d2#15,Pl#2,H#3.BW,C#5,D#6,R#7.?L#g.Sl#9,S2#inS3#l^ 
LminXmax:S:6:7:8:9:10:ll:12;14;16;l8;2Oa2;25;28;30;32;35;38:40;45;50 
I15;120;l25;l30;l40;150;160;170;l8O;190:2C0;220;24O;260;280;300;325;350;37^ 
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Example of Real Number Data File (B01010201.DT) 
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Embodiment of Data Edit Program 
Fig 3 Is an embodiment of data edit program, which was made to create real number data files to embody 
the prcsont invention* It is m a state that the real number data file (B01010201.DT) was called in and 
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displayed. Each variable character stringis displayed in the first line by the same order of the first line of the real 

number data file (B0101020LDT). Q 9 D Q ^PP^ ^^^^^ ^^^^ ^^^^^^ ^^^^ ^'^^ 
has the variable program files of front view, side view and top view. Sectional view box ( ) is in blue color and 
this means that there is no program file of secUonal view. Q box is in red color and this nieans that front view is 
currently selected. E)ata is displayed from the second line» and the type numbers of parts are displayed 
in the first row« Data is displayed exactly in Uie same order as the fourth line of tiie real number data file 
(B0101020LDt) from the second row. 



3. The Structure of Variable Program Files 



As mentioned before, in case that a type number of M6 is selected in the Fourth Parts List of Pig 1» a data 
of drawing is created after the operation which is written in the variable expression program file of Fig 4 
is executed as following order 

1 . A Data is read from the real number data file, and the data is substituted for each array variable (Wl 

W15). Actually, the following numerical values are substituted for array variables which 
correspond to the character string written in the variable expression program files of Fig 4. The variable 
character string which corresponds to array variables are written in the inside of brackets for convenience. The 
numerical values whom array variable *W* possesses are double precision real numbers and have no relationship 
with the character string in the blackest. 

2. Tho variable program file is as same as JavaScript and VBScript* The Variable program file is a text file, and the 
variable program file itself does not do operation^ If the variable program file is called into memory, the analysis 
of the character string will get started from the first line in the embodiment of the present invention. The variable 
program files are divided by commas and the numeral character string which is written until fu^t comma is line 
number; The numeral character string until the next comma is the command number of each line. Each 
command number is 0=calcuUtion, I'^^fiegmfint. 2=dot. l=circle, 4=circular arc, S=character, 6=C square, 7=R 
square, S==copy, disarrangement, lO^condition. The character string after that line is analyzed according to this 
command number. It is programmed to give the coordinates of the segments of the drawings in double precision 
real number by taking the following procedure: If there are the operational signs such as " . /, +, =, 
etc. and the functional character strings such as SIN( ), COS( ), TAN( ), ATN( ), ABS ( ), SQR ( X etc., the character 
strings of the variable program files will be analyzed accordina to the signs and arrays, and then those operations 
and functions are executed. 

3. The vector drawings are displayed in the Drawing Display Column according to the given coordinate data. 
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A Example of Variable Program File (B0101020I J»RO) 
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4. The Way To Analyze Viable Character string 



I woxUd like to explain bow the character strings are actually analyzed in detail taking the second line of 
the variable program file of above Pig 4 as an example. 



(1) Pig 4 Tbe contents of variable program file (B010I020I) of 
each line are called into VALU property of the array character 
string variable, and line numb^ are attached to array 
numbers, PRWORD(i) in the account of the right is an 
example of array character string variable, i in the brackets 
is the array number. 


PRWORD(l).VAl.U= IJ0,Z.28,,-1.WB<=W13 

PRWORD (2) . VALU= 2. 0. 0. 0. 0, -1. El=IM42/3^0. 5. 
Hl=(E1/2-W6/2)«TAN(P/e) . Rl=(Hr2*ei / (2*Hl). 
R2=(Hr2+Er2/16)/(2<«Hl).Sfl=W . 
PRWORD (3). VALU= 

3 , 10, 4. 4, 0, W>a130ANMI8<=200, S0=W11, , . . 


(2) The array Number 2 is designated in case that the second line 
is analysed. 


i==2 


(3) The character fitring in between commas are extracted from 
the character string of PRW0RJD(2).VAUJ» and each of 
them are stored In two dimension array variables. The 
extracttid character string is stored in the two dimension 
array variables, SEL£CT(m,I).VALU in the right band side 
examnle 


SELECT (2. 1).VALUE=2 

SELECT(2,2).VAIUE=0 

SELECT(2.3).VALUE=0 

SELECT(2.4).VALUE=0 

SEUECTC2,5).VALUE=0 

SELECT(2,6).VALUE=-1 

SELECT(2.7).VALUE= ^ E1=W4*2/3'"a 5" 

SEiiCTCi 8). VALUES - H1=(E1/2-W6/2)*TAN(P/6)'' 

SELECTS fl). VALUES * R1=(Hr2+Er2/64)/(2*Hl>'' 

5aECT(2J0),VALUE= " R2»(Hr2+Er2/16)/(2'mi)/ 

S£LECT(2Jl).VALljE= **S0=W9- 


(4) SELECT(2,2).VALU^; therefore, command No=0, and this 
line IB interpreted as calculation command. In this case, the 
parts that the character string analysis is necessary is from 
SEL£CT(2,7). VAJUU to SBLBCT(2, 11). The analysis starts 
from SELECT(2,7).VALU. 


S£LEQT(2,7).VALUE» El'=W4*2/3^0. 5" 


(5) The character string after *=' is extracted and stored in 
data(l).value. flag is substituted for data(l)«propertyl. 
In case of the substitution is data( I ).property2-^ Bl * 


data (1) . va tuea '•W4*2/3"0. S" 
dflta(l).property1= 
data(1).proparty2:' ''El" 
dated) Jndax» "SELECTS 7)" 


(6) The inside of the parentheses is found from the contents of 
data(!).propertyl« and the characters in between the 
parentheses are tried to be extracted; however, operational 
sign character string is not found at all in between the 
parentheses. Therefore, it is skipped and the next 
operational sign character string is searched. 




(7)^% — are tried to be found from the contents of data(l),va]ue, 
and the character string in between them is tried to be 
extracted; however^ there are no operadonat sign character 
string such as + and — . Therefore* it is skipped and the 
next operational sign character string is searched* 




(8) * and / arc found from the contents of data(i).value, and the 
character string in between them ia substituted for 
data(2).value. The contents of character string before W4 
are substituted for data(2).propertyl. In this case, null is 
ftubatitutcd because there ia no character string before W4. 
The character string after W4s * is substituted for 
datft(2),property2« The name of array variable^ data(1), 
which became a search object is substituted for 
data(2).mdex. The above procedure is repeated until the 
chantcter string comes not to be found with adding more 
array index. 


data (2). value- - w4" 
data(2).prop8rtyt= " " 
data(2).property2» 
data(2).jndex» "datad)" 
data(3).value- - 2" 
data (3). property 1- 
data (3) . property2" 
data(3).indexr ^'datad)" 
deta(4).veluB" " 3^0.5" 
data(4).property!= V 
data(4).praperty2= " " 
data(4).]ndex= "dated)** 
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(9) " is found from the contents in between data(2).value - 
data(4).value, and the character string between them is 
substituted for data(S). value* The contents of ppeiational 
character before '3* is substituted for dataC7).propertyL In 
this case« there is no character string before '3*; therefore, 
null IS substituted. The content of operational character 
after *3*, * ' ' is substituted for data(5).pcoperty2* The 
name of array variaWe. data(4) is substituted for 
data(5)4ndex which became the search object. The above 
procedure is repeated until the character string comes not to 
be found with addine more array index. 


data (5). values - 3" 
data (6).property1= * - 
data (5).prop8rty2= - 
data (5}.index= ^data(4)" 
data (6).value= " 0,5" 
data (e).prop8rtyl= 
data (6).proparty2= * 
data (6).lndaxs ''data(4)" 


(10) Since the character string between each operator was 
extracted in the late turn of the execution order of an 
operator to the character string of the contents stored in 
DATA(l), operation is performed in the early turn of an 
execution order this time. Data(5).value Data(6).value is 
executed and the result is substituted for keisanCD.value. 


Ka 1 aan (1 ) . va i ue^data (6) . va 1 ua" data (6) . va 1 ue 


(1 0 The contents of keisan(!).va1ue arc substituted for the array 
variable, data(4).value that became the searching object, and 
the contents of (8) are changed like the account of the right 


data <2).valufl== " W4'' 
data <2).propertyl== " 
data (2).property2= 
data (2).indai£= "data(l)" 
data (3). value'^ 2" 
data (3),propertyl» 
data (3).property2- V 
data (3)Jndexs "datad)" 
data (4>. values keisand). value 
data (4), proper tyl« V 
data (4).property2= " * 
data (4). indax^ "dataO)" 


(12) Like (to), the operation of and / is performed like the 
account of the right. 


ka i aan (2) . va 1 ua^data (2) . va lue*data (3) . va 1 ue/data ( 
6). value 


(13) The contents of keisan(2)* value are substituted for the army 
variable* data(l). value that became the searching object, and 
the contents of (5) are changed like the account of the right. 


dataO). values kBisan(2).value 
datad). prop8rtyl= "= " 
datad). property2= * 
datad). jndex= -8^601(2.7)" 


(14) The contents of datad) are substituted for S£LECT(2» 
7)« VALUE that became the searching object at data(l), and 
data(l)*propatyl has flag; therefore, data(l)*value is 
substituted for the contents of data(l).propaty2, EL Then 
uie caicuiauons oi ci ana oGtLiCL/IvA /),yj\i*ua are 
completed. 


SEIECT(2.7).VALUE= datad). value 
E1« datad). value 


(15) Equally, SELGCT(2, 8).VALUE is calculated. Data uray 
variable is initialized, Kakko array variable la snftialized. 
l^eisan array vanaDje is inuiaii^cq. 


SELECT (2.8). VALUE= "Hl=(E1/2-W6/2)*TAI«(P/8)" 


(16) Tho character string aflcr is extracted wid stored in 
data(l).value. flag is substituted for data(l).propertyl. 
In case of flag, ditta( I )*property3-*H1 * is substituted. 


datad). value- -{E 1/2-11116/2) ♦TAN (P/6)* 
datad). proper tyl= *= " 
dBtfld).property2= *Hr 
datad). index= ^saECT C2. 8) " 


(17) ( ) is found from the contents of data(l).value, and the 
character string between them is substimted for the 
parenthesis object, kakko(l). value. The level of the 
parentheses is entered in kakko( 1 ).property I . For example, 
the out side parentheses of (( )) become level 2. The 
attribute that the parentheses have is entered in 
kakko(l).property2. For example, in case of SINO, it 
becomes SIN* In case of the account of the right, there is 
no attribute, so null is entered. 


ka((kod).value= *'El/2-mi6/2" 
kakkod),property1=l 
kakkod)-prop8rty2a * *• 

kakkod)Jndax- ''datad)" 
kakko(2).value= -P/6- 
kakko (2), property 1=1 
kakko (2), proper ty2=TAN 
kakkd(2)Jndax= ''datad)'' 
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(18) ^, - is found fifom the contents of lcakko(l),valuc, and the 
character string between them is extracted and substituted 
for data(2).valuei The operational character in front of the 
character string extracted is substituted for 
data(2).propertyl. In this case, there is none, so null is 
entered* The operational eharactef» * * behind the 
character string extracted is substituted for 
<^ta(2),property2. The Index of array variable that became 
the aearchinf! obiect is substituted for data(2).index. 


data(2). valuer 'El/2" 
data(2). propfirtyl= " " 
dat8(2). Property2= 
data (2) . I r)dox» ''kakke (1) " 
data(3).valua= m/T' 
data (3). prepartyts ■ 
data(3). Property2= * " 
dataC3).!ndex:= ''kakkod)" 


(19) Equally, the character string of *, / is searched* the character 
string between them is extracted* and stored in each array 
variable like the account of the right Thus, it repeats until 
each operator is no longer found. 


data (4). valuer 
data (4). proparty1= * ** 
data (4). Proparty2= V 
dataW). Index= "K8Kko(Z)" 
data(5). values "6" 

data(S>. prcuJorty1= 

data (5), PropertyZ^ " " 
dataCS). ind«Jt= **kakko(2>" 
data (6). value* "El" 
data (fi). property 1= " " 
data (6), Proparty2:= 7" 
data(6)JndBxs "data (2)" 
data(7).valuB= •2" 
data (7). property 1= V 
dflta(7). Prop0rty2= * " 
data(7).index= ''data(2)'' 
dataC8).value= "Wa" 
data (8). proper tyl= " " 
data (8), Proper ty2= V" 
data (8). indej(= **data(3)" 

data(0).v8iue= "2" 

data (9). proper ty1=» V" 
data (9), ProDertv2= * " 
data (9). Indfix= "data (3) " 


(20) Since the character string between each operator was 
extracted in the late turn of the execution order of an 
operator fhim the character string of the contents stored in 
DATA(l), an operation is perGi>rmed in the early turn of an 
execution order this timet and the each result is substituted 
fbr keisan(l).vdlue - ketsan(3)* value* 


Kej sand), values data (4). value/ data (5). value 
Ke lean (^.values data (6). value/ data (7). value 
Kel6an(3).value= data (8). value/ data(9). value 


(21) From the contents of (20)» the each array variable of 
k4kko(2)« data(2)i data(3) U converted like the account of 
the ri^t 


data (2). values Kei8an(2). value 
dote (2). proportyl- " * 
data (2). Proper ty2= 
dati»(2). Indaxs "Uj»kko(1)" 
data(3).value= Keisan(3}. value 
data (3). proper tyl= " 
data (3). Property2- " " 
data(3).index= "kakkod)'* 


(22) From data (2) and data (3X operation is executed and the 
result is stored in keisan(5) 


KBi6an(5)s data (2) . value-data (3). value 


(23) Because of (20) and (22), the value of kakko(l) and kakko(2) 
become as the account of the right. The value of 
kakko(2). value becomes die one that tte tangent operation is 
automatically done because kakko(2) is with TAN atdbute* 
The calculation in a parenthesis was completed above. 


Kakko (1) . va 1 u»=ke 1 sen (5) . va 1 ua 
kakko (1) . propartylsl 
kakko(t).property2= " " 
kakko(l)Jndexs "dated)" 
Kakko(2).valua= Keisand), value 
kakko (2) . or ooerty t-1 

kakkQ C2) . pr operty2°TAN 

kakko(2)-lndex= "datad)" 


(24) If a result h substituted far data(1>, it will become h'ke the 

account of the right. Since there came to be no parenthesis, 
the search of other operators is performed equally. 


d^tad>.valUfl= ^Kakkod). value « Kakko (2). value'' 
dated). property1= " 
datad),DroDerty2= "HI" 
datad),index= "SELECT C2, 8)" 


(25) operator is found* and the contents of the right are 
executed. 


datadO). value = Kakkod). value 
da ta d 0). proper ty1= ** " 
data dO>. proper ty2= 
datadO). indexto "dated)" 
datadD. value = Kekko(2). value 
datadl). property 1- V 
data d1). proper ty2« ' 
datadl). index^ "dated)** 
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Thfl #\n*ratiAri nf* rifltaflO^ and ^IfttA^ll^ 15 eicecilted Blld tll6 

inesult is stored in kei8an(6). 


Kei san (6) ~ Kakko (1) . va 1 us« Kakko (2) . va 1 ue 


(27) The nssuU of (26) is substituted for datad). 


data (1), values ^KeisanCe)" 
data (t). property i= "= 
data(t).propBrty2= "HI" 
dataCDJndex' "SELECT(2.8)" 


(28) The contents of data(l) are substituted for SELECT (2, 
8)*VALUE that became the searching object at ddta(l), and 
data(l).prop8tyl has flag; therefore, data(l),vdlue is 
substituted for the contents of data(t ).propa^» H I , Then 
the calculations of HI and SBLBCT(2, 8), VALUE are 
completed. 


SEUECT(2,8),VAU]E= data (1). value 
H1= data (1). value 



As explained above, the character analysis is carried out one by one for the contents written in variable 
program files. If there are any operatinal character, the character string before and behind of them is 
extracted in the late turn of the execution order of operation, and the operational character is kept in the 
property of the array variable. The name of array variables and number which became a searching 
object are stored in ♦(i).index of the array variable. Thus, the variable program files arc all 
comprehended according to the format, the operation as the contents currently written is performed, and 
the vector data of drawings is automatically generated. 
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Figs 



Fig 5 is an embodiment of a parametric drawing tool which was developed to create parametric drawing 
of ttie present invention. The real number data is called in fvam the real number data file 
(B0101020LDT), data is substituted for the array variable, the variable program file (B0101020LPRO) is 
analyzed as mentioned before, the operation is executed and the coordinates data of the drawing dement 
is created form the result, the vector drawing is displayed in the upper part, and the contents which were 
called in form Fig 4 Variable Program Files (B01010201) are displayed in a table form in the lower part. 
For example, b case that the address number of above drawing is of fifth line, the array variable 
corresponding to the red part of the drawing element is displayed in a table form, and the each clement of 
the drawing and the each line of the table in the lower part correspond one by one. 



PAGE 32/37'RCVDAT8/20/2007 5:31:54 PM (Eastern D^^^^^ 



AUG-20-07 17:42 



Froin:AKERUANpSENTERFITT 1 EIDSON 



5616S96313 



T-146 P. 33/37 Job-744 



5. The Explanation of Each Command 



I will explain the detail of each command which was explained in (D of *3The Structure of Variable 
Program Files' based on the parametric drawing tool of Pig 5. In fig 5, the first row of the variable table 
in the lower part Shows line number (address), and the second row shows command number. The 
contents after the third row dsj^nd on each command in the second row, and it is as follows: 

(0) Calculation Command ^ . . . ^ 

Calculation command is able to make complicated variable expression substituted for user vanables 
beforehand, and the variable can be used after the substitution. Therefore, it dramatically simplifies 
coordinates designation of an element. 





4th row 


Sthrow 


6th row 


7tbrow 


Sthrow 


9th TOW 


10th row 


Ihhrow 


None 


None 


None 


GOTO 


Calculation I 


Calctti4tion2 


Catculaiion3 


Ca1culation4 


Calculations 



The calculation result of the variable expression written in calculation I column is reflected in calculation 
2 column. It is always reflected in a lower streamside. and is not reflected in an upper streamside* In 
case that coordinates calculation becomes complicated variable expression, coordinates designation of 
each element can be easily done by substituting the calculation r^ult for the user variable beforehand. 



(1) Segment Command ^ . • 

Line Segment command draws the segment from a startmg pomt of coordmates position to an end point 
of coordinates position in designated line, color and type. The line color number is set in the 4th row by 
designating the line color fi'om the line color column. The line type number is set in the 3rd row by 
designating the line type from the line type column. Numerical value can directly be inputted for line 
color and type. The designating columns of the starting point and end point of coordinates is from 7th 
row to 10th row as shown in the following table. Coordinates are designated by the variable expression 
or the numerical value. 



3rd row 


4th row 


Sthrow 


6th row 


7th row 


8th row 


9th row 


1 0th TOW 


sthrow 


Line 
TVpeNc. 


Line 
Color 
No. 


None 


GOTO 


Coardinates 
starting point 


Coordinates 
starting polnc 
Yl 


Coordinates 
end point X2 


Coordinates 
end point Y2 


None 


(2)Dot( 
Dot Con 
X coordi 


I^ommand 
imanddoc 
nate in thf 


;s only color designation and coordinates designation. It sets line color in the 4th row, 

J 7th row and Y coordinate in the 8th row. 


3rd row 


4ihrow 


Sthrow 


6th row 


7th row 


8th low 


9th row 


10th row 


nth row 


None 


Line 
Color 
No. 


None 


GOTO 


Coordinates 
XI 


Coordinates 
Yl 


None 


None 


None 


(3) Circle Command 

Circle command draws circles at center coordinate in designated radius, line color and line type. The 
line color number is set in the 4th row by designating the line color from the line color column. The line 
type number is set in the 3rd row by designating the line type from the line type column. Center 
coordinate and radius are designated by the variable expression or the numerical value from 7th row to 
9th row as shown in the following table. 


3rdrow 


4th row 


Sthrow 


6th row 


7th row 


Sthrow 


9tftrow 


10th row 


Uthrow 


IVpeNo. 


Line 
Color 
No, 


None 


GOTO 


Center 
Coordinates 
XI 


Center 
Coordinates 
Yl 


Radius R 


None 


None 



(4) Circular Arc Command 

Circular arc command draw arcs at center coordinate in designated radius, line color and line type from 
starting angle to end angle. The designated unit of starting angle and end angle Is degree. The line 
color number is set in the 4th row by designating the line color from the line color column. 
The line type number is set in the 3rd row by designating the line type from the line type column. 
Center coordinate, radius, starting angle, and end angle are designated by the variable expression or the 
numerical value from 7th row to 1 Uh row as shown In tfie following table. 
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3nl row 


4tb row 


5th row 


6th row 


7th row 


Stfjrow 


9tb row 


lOthrow 


nth row 


12th row 


Line 
Type 
No, 


Line 
Color 
No. 


None 


GOTO 


Center 
Coordinates 
XI 


Center 
Coordinates 

yi 


Radius R 


None 


None 


None 



(5) Character Conrniand ^ ^ ^ . j -j- „«. «♦ i-a in 

Character command creates character by setting that the designated coordinates are J™ « 
designated character color, character angle, character height, and character wuWi. P^^^&^^J. 
designated in degree. Character height and width are designated m mm. The designated position ot 
each Golunm is as follows. 



3rd tow 


4th row 


5th row 


6th row 


7th row 


8th row 


9 A row 


10th row 


11th row 


12th row 


None 


Character 
Color 


None 


GOTO 


Character 
Coordinates 
XI 


Character 
Coordinates 
Yl 


Character 
height 


Character 
Angle 


Character 
Data 





(6) C Quadrangle Command /. .. . i. « l • 

C Quadrangle command draws the quadrangle, L-shaped type and a U-shaped type of which C chamfering 
was done. The angle position of flie fifth row has the same relaUon as layout of the number key of a 
keyboard, and is shown as follows. If 0 is inputted in the 1 1th row, chamfering is not earned out 



3rd row 


4th row 


5ihrow 


6th row 


7th row 


8th row 


9th row 


1 0th row 


1 1th row 


Line 
TVpeNo. 


Line 
Color No. 


Angle 
Position 


GOTO 


Opposite 
Angle 
Coordinates 
XI 


Opposite 
Angle 
Coordinates 
VI 


Opposite 
Angle 
Coordinates 
X2 


Opposite 
Angle 
Coordinates 
Y2 


Chamfer 
Dintension 



7 


8 


9 


4 


5 


a 


1 


2 


3 



123456789 

Lu JCOD r n n 



(7) R Quadran^lo Cotnmtmd 

R quadrangle command draws the quadrangle, L-sbaped type and a U-shaped type of which R chamfering 
waa done. Th© angle poeition of the fifth row has the same relation as layout of the number key of a 
keyboard, and is shown as follows. If 0 is inputted in the 1 1th row, chamfering is not carried out. 



3rd row 


4th row 


5 th row 


6th row 


7th row 


8th row 


9th row 


10th row 


nth row 


Line 
Type No. 


Line 
Color No. 


Angle 
position 


GOTO 


Opposite 
Angle 
Coordinates 
XI 


Opposite 
Angle 
Coordinates 
Yl 


Opposite 
Angle 
Coordinates 
X2 


Opposite 
Angle 
Coordinates 
Y2 


Chamfer 
Dimension 



7 


8 


9 


4 


5 


6 


X 


2 


3 



4 



8 



9 



Lu jcoar ni 




10 



11 



0 
0 
0 
0 
0 



10 
10 
10 
ID 
10 



G 
0 
0 
0 
Q 



Cf2 
C/4 

0 



Yrmnor 
Oig point 



(8) Copy Command 

Copy command copies the element from the 
start address of Utn and 1 0th row to the end 
address in form of the contents of the copy 
type of the 3rd row. If a copy command is 
selected, ^symmetrical type column' of the 
account of the left is displayed at the next of 
line color column. If a symmetrical type is 
selected, a type number is set in the type 
column of the 3rd row. The types and 
functions of copies are as follows: 



PAGE 34/37'RCVDATm07 5:31:54 PM [Eastern Daylight r^^^ 



AUG-20-07 17:43 Frorn:AKERMAN,SENTERFITT & EIDSON 



5616596313 



T-146 P. 35/37 jQb-744 



0 Normal 



1 X mirror 



2 Y mirror 



3 Origin 



= = An parallel copy i$ carried out at the distance designated in the *XY direction 
distance column' of 7th and 8th row. If the number of times is set to me 
continuous-number-of-times column* of the 5th row, it will be copied m the 
designated pitch only the number of times of designation in the *XY direction 
distance column*. If an angle is set to the dotation angle column of the 9th 
row, it will be rotated and copied at the angle. A unit is designated with a 
degree. 

= = It copies symmetrically with respect to the vertical axis which passes through 
the position designated in the 'X dh-ection distance column' of the 7th row. If 
the number of times is set to 'the continuous-number-of-times column' of the 
Stb row, it will be copied symmetrically with the respect to the vertical axis in 
the designated pitch only the number of times of designation in the *X direction 
distance column'. In this case, the numerical value of 'Y direction distance 
column* is ignored. If an angle is set to the 'rotation angle column' of the 9th 
row, it will be rotated and copied at the angle. A unit is designated with a 
degree. 

= It copies symmetrically with respect to the X axis which passes through the 
position designated in the ' Y direction distance column' of the 8th row. If the 
number of thnes is set to *the continuous-number-of-times column' of the 5th 
row. it will be copied symmetrically with the respect to the horizontal axis in 
the designated pitch only the number of times of designation in the *Y direction 
distance column\ In this case, the numerical value of *X direction distance 
column* is ignored. If an angle is set to the ^rotation angle column' of the 9th 
row. It will be rotated and copied at the angle. A unit is designated with a 
degree, 

- = It copies symmetrically with respect to the origin having the origin (0, 0) as 
center. Parallel translation is carried out to the distance designated and copied 
if the numerical value is set to the 'XY direction distance column' designated in 
the 7th row and the 8th row. If the number of times is set to *the 
continuous-number-of-times column' of the 5th row, it wilt be omied in the 
designated pilch only the number of times of designation in the 'XY direction 
distance column*. If an angle is set to the 'rotation an^le column' of the 9th 
row, it will be rotated and copied at the angle. A unit is designated with a 
degree* 



3rd row 


4th row 


5ihrow 


6th row 


7th row 


8th row 


9th row 


lOthrow 


11th row 


Copy 
Typt 


None 


Continuous 
number of 
times 


GOTO 


X 

Direction 
Distance 


Y 

Direction 
Distance 


Rotation Angle 
Column* 


Stan 
Address 


End address 



(9) Placement Command 

The placement command has not been presently registered 



(10) Condition Command 

Condition command is used in order to change the flow of a program or to carry out function calculation 
by following ttie condition. 

The condition column of 7tb row is used when comparing two variable expressions and numerical values 
or checking two or rnore conditions using a relational operator (x=) and a logical operator (AND» OR)^ 
and a comparison result is obtained in truth and false. 



Example 



A>B When A is bigger than B. **tmth". When other time, "false" . 
A'^B When A and Bare equal, "troth"- When other time, "false". 
A<B and B<C When A is smaller than B and B is smaller than C, "tnith" 



When other time* "felse" 



The 3rd and 4th rows are used in order to change the flow of program according to the comparison result. 
When an address is designated in the 3rd row and the result is truth, it jumps to the address. When an 
address is designated in l^e 4th row and the result is false, it jumps to the address. 
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3rd row 


4th row 


5tnrow 


oiii row 


/in row 




9th row 


1 0th row 


11th row 


GOTO 
True 


CjOTO 
False 


None 


None 


Condition 


Function 1 
Ttae 


Function 2 
Thie 


Function I 
FaUe 


Function 2 
False 



The 8th to 1 1th rows are used when calculating the variable fonnula inputted according to the comparison 
result The 8th and 9th rows calculate when the comparison result is truth. The 10th and Uth rows 
calculate when fbe comparison result is false. 



I explained how the vector data is created by each command of a variable program files above. 

Next, I describe the system variables, system functions, and arithmetic operators currently used in the 
embodiment of the present invention. 

If any character string of this system variables, system functions, arithmetic operators, the above-mentioned 
relational operators, and logical operators ate discovered in the variable program, the embodiment of the 
present invention is programmed to perform the operation that the discovered character string means 
based on it using the numerical values that were substituted for each array variables (V/1, W2,.0 and to 
calculate the vector data of the drawii^g. 



6, The Explanation of the System Variable of the Embodiment 



USER: Variable for real data drawings 

P: System variable (the ratio of the circumference of a circle to its diameter) 

PI: System variable (the ratio of the circumference of a circle to its diameter) 
Wi: System variable (the variable for arrays) 
WWt: System variable (the variable for arrays) 

UCM: System variable (the variable to chamfer for C quadrangle and R Quadrangle) 

UK I ; System variable (the start angle of a circular arc) 

UK2: System variable (the end angle of a circular arc) 

UR: System variable (the radius of circle and circular arc) 

U A: System variable (the X coordinate of the starting point of line w^mcnts, the X coordinate 

of dots and the X coordinate of centers of circles and circular arcs) 
UB: System variable (the Y coordinate of the starting point of line segments, the Y coordinate 

of dots and the Y coordinate of centers of circles and circular arcs) 
UX: System variable (the X coordinate of the end point of line segments) 

U Y: System variable (the Y coordinate of the end point of line segments) 

@: Program variable (If this variable is in a data file» the character string of this variable 

data will be added to a program file name, and it will be called out to it. It is used when 
the user want to create the program of different form from the same data) 
7: Numerical value input variable (If this character is used for the head of a variable, 

length can be inputted each time at the time of part selection) 
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7. The Explanation of the Functions of the Embodiment 



1. SIN(),sin()™aine 

The sine of the expression in parentheses is returned. The unit of expression is radian, 

2. COS(),cos() — cosine 

The cosine of the expression in parentheses is returned. The unit of expression is radian. 

3. TAN( ), tan( ) ™ tangent 

The tangent of the expression in parentheses is returned, The unit of expression is radian. 
4- ATN( ). atn( ) — arc tangent 

The arc tangent of the expression in parentheses Is returned by radian. The value that can be 
acquired is from -^2 to JC/2. 

5 . ABS( \ abs( ) — absolute value 

The absolute value of the expression in parentheses is returned. 

6. SQR( ). sqr( ) — square root 

The square root of the value designated by the expression in parentheses is returned. 



8. The Arithmetic Operator of the Embodiment 



Operator 


Operation 


Example 


The execution order of the operation 


A 


Exponent operation ; 


X"Y 


I 




Multiply operation 


X*Y 


2 


/ 


Division operation 


X/Y 


2 




Addition operation 


X+Y 


3 




Subtraction operation 


X-Y 


3 




Substitution operation 


X=Y 


4 



In case of changing the execution order of operation. 4 parenthesis ( ) operator is used- The operator in 
parentheses is performed ahead of other operators. It follows in order of the usual execution in 
parentheses* A substitution operator Is substituted for the variable of the left-hand side after all 
operations written in the right-hand side are performed. 



9. The Handling ofDXF Data and CAD Data 

The data form of the present invention such as the vector data of DXF data and CAD data can be treated 
on a par with drawings of parametric data. Since CAD data and DXF data are real number vector data, 
this replaces CAD data and DXF data with the real number instead of the variable of the above-mentioned 

variable expression program file, and 
transforms and stores them in the 
following files for the embodiment of 
the present invention. Since the data 
format is made the same, it can be rxm 
by the same program. The example 
of left-hand side Is the one tt\at 
conwnon CAD data and DXF data are 
transformed into the format of the 
embodiment of the present invention^ 
and stored by placing real number data 
instead of each array variable of a 
variable program file. 



1, 1, 1.15,., -50. 5, -75, -50. 5, -85., 

2, 1, 1. 1B» , , -50. 5, -7S, -59. 5, -85, , 

3, 1. 1. 15.., 50, 5,-75, 50. 5.-85,, 

4, 1, 1, 15, . , 59. 5, -7B. 59. 5, -85. , 

5, J, 0, 15, , , -8. 1498U, -50. 499981, -8. 149811, -54. 499981. . 

6, 1,0, 15, .,-11. 180206, -54.499981.-8, 149811,-54. 499981., 

7, l.0, 15,,, -9. 970611. -49, -4.899811,-49,, 

8, 4, 0, 15, , , -9. 39981 1, -51. 73698, 6, 5, 112. 352489. -144. 6254 
88 

9. 4. 0. 15. . . -8. 89981 1, -52. 05048, 3. 5, 135. 546082, -139. 4709 
78 

lo! 4, 0, 15,., , -U, 180206, -54, 0. 5. -139. 469788. -90. 
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